with the insidious nature of the presentation followed by a rapid decline, meant that the cause of his illness was not immediately apparent. Secondly, although CSF rhinorrhoea is a recognized complication after neurosurgery or dopamine agonist therapy, the absence of a history of rhinorrhoea did not exclude a defect in the skull base. Finally, it is unclear what measures should be taken to prevent meningitis in patients with macroprolactinomas.
The dopamine agonist cabergoline is an effective and well-tolerated treatment for macroprolactinoma. It is now regarded as first-line therapy but may also be useful in bromocriptine-resistant tumours. CSF rhinorrhoea is a rare but potentially lethal complication following primary dopamine agonist treatment with bromocriptine 1 or cabergoline 2 . Dopamine agonist therapy causes a rapid shrinkage of the tumour and may produce a defect in the sella floor, particularly when dopamine agonists are used to treat invasive prolactinomas with skull-base destruction. These defects predispose to bacterial meningitis. In a review of 15 patients with bromocriptine-induced CSF leaks 3 , 8 patients had developed leaks within one month of the start of treatment and the remainder occurred by seventeen months. 4 individuals developed meningitis. The most likely organisms to cause meningitis in this setting are upper respiratory tract pathogens-typically S. pneumoniae, Neisseria meningitidis and Haemophilus influenzae. Consequently, patients with large macroprolactinomas under treatment with dopamine agonists should be made aware of the symptom of CSF rhinorrhoea and the risk of meningitis.
The absence of a known CSF leak does not exclude the diagnosis of a skull-base defect. This has been noted before 4 . Although our patient had never reported rhinorrhoea, a skull-base defect was presumed to be the portal of bacterial entry. The interval of 4 years between the start of treatment and the development of meningitis is the longest yet reported. What preventive measures can be adopted? Where a CSF leak is proved and surgical repair is not feasible, vaccination against S. pneumoniae, H. influenzae and meningococci has been recommended. We suggest that this strategy might be extended to all patients treated for invasive macroprolactinoma. As regards treatment for meningitis in patients with a known CSF leak, the recommendation is to start with a third-generation cephalosporin and vancomycin pending the results of culture, because of the increasing prevalence of penicillinresistant pneumococci, as seen in this case. begun four days earlier; on the day before admission this had progressed to severe retching and vomiting and he missed his insulin injections (Human Mixtard 30/70, 40 and 20 units daily). There was a history of recurrent prolonged hypoglycaemic episodes leading to mild to moderate cognitive impairment. Clinically he was very dehydrated with Kussmaul respiration. He was afebrile, with blood pressure 148/89 mmHg and heart rate 140 per minute. Subcutaneous emphysema was palpable in the supraclavicular fossae. Biochemical investigations confirmed DKA with plasma glucose 43.5 mmol/L, arterial blood pH 7.23, bicarbonate 9 mmol/L, PaCO 2 3.3 kPa and PaO 2 16.8 kPa. Urine dipstix showed heavy ketonuria (3+). He also had compensatory hyponatraemia (Na + 125 mmol/L) and mild renal impairment (K + 4.6 mmol/L, urea 18.5 mmol/L, creatinine 141 mmol/L). A chest radiograph confirmed interstitial emphysema and pneumomediastinum. There was no pneumothorax. Treatment was with intravenous fluid, insulin and a course of antibiotics (cefuroxime and metronidazole) to cover possible oesophageal rupture. A water-soluble contrast swallow study later excluded oesophageal perforation. He gradually improved over the next 48 hours, and the interstitial emphysema resolved over four days. A chest radiograph 2 weeks after admission showed complete resolution of the pneumomediastinum.
COMMENT
The incidence of pneumomediastinum complicating DKA is likely to be underestimated because the resultant breathlessness tends to be overshadowed by hyperventilation due to DKA. Symptoms such as retrosternal pain are uncommon. Subcutaneous emphysema is present in about half the cases. Occasionally, a crackling or crunching sound synchronous with the heart beat (Hamman's sign) is audible over the left sternal edge 1 . The major differential diagnosis is oesophageal rupture (Boerhaave's syndrome), which should be excluded by contrast study or endoscopy.
In DKA, several factors may contribute to the development of pneumomediastinum 2 . Severe vomiting in DKA produces a Valsalva-like effect with large momentary swings in intrathoracic pressure which can lead to alveolar rupture 3 . This is much more likely to occur when alveoli are already susceptible due to over-distension during Kussmaul respiration. Rupture of the alveolar wall introduces air into the perivascular adventitia, leading to interstitial emphysema. Interestingly, however, pneumomediastinum in association with severe DKA has been described in the absence of cough and vomiting 4 . This prompts the speculation that in some instances the alveolar wall is weakened by the metabolic derangement of ketoacidosis. In the published work there are indications that rupture may be due to constitutional weakness. Males outnumber females and the typical patient is young 4, 5 . Most are under 20, and before the present case the oldest reported was 29 5 .
The prognosis of pneumomediastinum complicating DKA is excellent without special interventions other than management of DKA. Swellings of the neck can present a difficult diagnostic challenge, especially when bilateral.
CASE HISTORY
A domiciliary visit was requested on an 81-year-old male smoker because of weight loss, shortness of breath and general weakness. He had lately been in hospital elsewhere with pneumonia. The most striking feature on physical examination was the massive swelling on either side of his neck (Figure 1 ). For 25 years he had had swelling of the right cheek and for 9 years swelling of the left cheek. These caused little discomfort; both had become progressively larger over the past year. The swellings were cystic, with a little tenderness to pressure on the right. A core biopsy was attempted on both lesions, but only purulent fluid was
